ining the relationship between blood pressure and renal dimensions. Objective. To examine the relationship between blood pressure and the size and shape of the kidneys in healthy volunteers from the community. Results. Blood pressure was higher in men, and in were asked to attend the Hypertension Laboratory at St those with higher body mass index. Both systolic and Mary's Hospital, and after being seated quietly for 10 min, diastolic blood pressure were correlated with the heart rate and blood pressure were measured three times at derived kidney volume. However, when corrected for 2-min intervals, using an automated sphygmomanometer. A age, sex and BMI the relationship was not statistically standard adult-size cuff was used, and diastolic pressure was significant. Blood pressure correlated inversely with measured at Korotkoff phase V. Following this, measurements were made of height, weight, and circumference of the the width : length ratio of the left kidney. hip and waist, from which the following parameters were
Introduction
(Toshiba), by one dedicated radiographer (AC ). The maximum length, width, and depth (at the midpoint) were measured and recorded. The renal volume (RV ) was calcuEssential hypertension ( EHT ) is a major public health lated using the formula L×W×D×0.52, validated in a problem. Though hypertension frequently complicates previous study [3] . Multiple linear regression was used to renal disease, no consistent renal abnormality has been analyse the data. demonstrated in EHT. The possibility that EHT might simply be related to a relative paucity of nephrons [1] has not been examined systematically, because of the Results inability to measure the number of nephrons in humans.
Ninety-nine subjects were female and 86 male. Their There is evidence that the number of nephrons in a characteristics are summarized in Table 1 . Most varikidney correlates with the physical dimensions and size ables were symmetrically distributed. Urinary sodium of the organ [2] . Ultrasonographic measurement of and potassium were log-transformed for analysis. Two renal dimensions and volume is a simple and reliable men had abnormally high urinary ACR values. method that can be applied clinically [3] . We therefore Systolic BP increased by 0.4 mmHg per year of age measured kidney dimensions by ultrasonography in a (P=0.002), by 1.4 mmHg per unit increase in BMI population of normal volunteers, with a view to exam-(P<0.0001) and was 13. 3 human renal allograft recipients. Delayed graft function has been shown to affect adversely the graft survival [9], probably due to the reduction in nephron Allowing for these three variables, there was no numbers caused by early ischaemic or immune injury. association with WHR or head circumference. Recent studies have suggested that the size of the renal Associations with kidney measurements and birth-allograft, or the ratio of the kidney weight to the donor weight are shown in Table 2 . There were no associ-body-weight, have a direct positive relationship to the ations with urinary sodium, potassium, or ACR. There graft survival [10, 11] . In support of this hypothesis, a was striking concordance between the dimensions of recent study of kidney-transplant recipients showed the two kidneys. Both systolic and diastolic BP correl-that allografts with a greater amount of glomeruloated directly with the derived total kidney volume. sclerosis (related to the age of the donor) were associHowever, when corrected for age, sex, and BMI, this ated with a relative impairment in graft function, relationship failed to achieve statistical significance. compared to those with a lesser degree of glomeruloWhen systolic BP was plotted against individual kidney sclerosis [12]. It has been argued that a developmental dimensions, there was a significant positive correlation reduction in the number of nephrons [1, 6, 7] could mediate the proposed link between low birth-weight and adult hypertension [13] [14] [15] . In support of this it Table 2 . Relationship of kidney measurements and birth-weight to blood pressure has been demonstrated that low birth-weight was associated with lower kidney weight and smaller glomerular Systolic BP (mmHg) Diastolic BP (mmHg) numbers [16 ] .
The nearest we could get to assessing the number of Regression P Regression P nephrons was by direct measurement of the renal
dimensions by ultrasound, based on a study [3] , which revealed that the renal volume could be determined by BMI. The curious association we found between BP and the shape of the kidneys (width : length ratio) may The regression coefficients describe the change in blood pressure be a developmental phenomenon, unlikely to be of (mmHg) per unit change in the explanatory variable. They are all adjusted for age, sex, and body mass index.
significance, as the volume of the organ was almost 6. Brenner BM, Chertow GM. Congenital oligonephropathy and identical on the two sides. Our results do not, however, the etiology of adult hypertension and progressive renal injury.
exclude the possibility of an underlying relationship 
